Further selection of rat lines differing in 5-HT-1A receptor sensitivity: behavioral and functional correlates.
It was previously reported that selection for differences in the hypothermic effects to the selective 5-HT-1A agonist, 8-OH-DPAT, occurred rapidly, with very substantial differences present by the fourth generation. The present communication summarizes the findings from the next five generations of selection and from behavioral and other functional studies on these rats. The rats which were more sensitive to 8-OH-DPAT (High DPAT Sensitive-HDS) exhibited decreases in temperature of 4 degrees C or more and the distribution did not overlap with that of the rats which were less sensitive to 8-OH-DPAT (Low DPAT Sensitive-LDS) which exhibited decreases in temperature of 1.5 degrees C or less. The randomly bred control group (Random DPAT Sensitive-RDS) exhibited intermediate temperature decreases (means of 1.6-1.8 degrees C), with time overlap with the distributions of the selected groups. Pretreatment with pindolol, a 5-HT-1A antagonist, reduced the hypothermic response to 8-OH-DPAT, but pretreatment with ritanserin, a 5-HT-7 and 5-HT-2A/C antagonist, had no effect, confirming that the hypothermic response to 8-OH-DPAT is mediated predominantly by 5-HT-1A receptors. The HDS rats were less mobile in a forced swim test and drank more saccharin solution in a two-bottle choice paradigm than the LDS or RDS rats over several generations. In contrast, there were no consistent differences among the groups for open field activity or performance in an elevated plus maze. There were no differences among the groups for voluntary alcohol intake, but the HDS rats exhibited greater suppression of alcohol and saccharin intake after injection of 8-OH-DPAT (0.125 mg kg-1). The HDS rats were also found to have a higher number of 5-HT-1A binding sites in cortical regions than the LDS or RDS rats, but there were no 5-HT-1A binding site differences in the raphe nuclei. These findings clearly show that consistent behavioral differences do occur in the 8-OH-DPAT-selected lines of rats, but only for behaviors related to possible depression or reward, not anxiety. The pattern of binding results suggests that these behavioral correlates of 8-OH-DPAT selection may be related to changes in cortical 5-HT-1A receptors rather than raphe autoreceptors.